Alterations in follicular estradiol and gonadotropin receptors during development of bovine antral follicles.
It was hypothesized that growth divergence of dominant and subordinate follicles during Wave 1 and growth termination of the dominant follicle would be associated with changes in the number of gonadotropin receptors on granulosa cells and estradiol in follicular fluid. To test this hypothesis, follicular development of 16 Holstein heifers was monitored by ultrasound, and follicles were collected on Days 2,4,6 and 10 (Day 0 = ovulation). Dominant follicles were compared across days, whereas dominant and largest subordinate follicles were compared on Days 2 and 4 only. The numbers of LH and FSH receptors on the granulosa cells of dominant follicles did not differ significantly over Days 2, 4, 6 and 10. In contrast, concentrations of estradiol in follicular fluid decreased (P < 0.05) from Days 2 to 10 (373 +/- 150 to 42 +/- 12 ng/ml) and concentrations of progesterone in follicular fluid increased (P < 0.05) from Days 2 to 10 (12.2 +/- 2.3 to 24.4 +/- 4.8 ng/ml). Correspondingly, the ratio of estradiol:progesterone in the dominant follicles decreased (P < 0.05) from Days 2 to 10. Comparisons between dominant and subordinate follicles indicated greater (P < 0.05) estradiol concentrations in the dominant follicle on Day 2, but the number of gonadotropin receptors was not different until Day 4. Thus, differences in concentrations of follicular fluid estradiol, but not numbers of granulosa cell gonadotropin receptors, were associated with the early growth divergence of dominant and subordinate follicles (Day 2) and the eventual growth termination of the dominant follicle (Day 10). Late divergence (Day 4) was associated with higher gonadotropin receptor numbers and follicular estradiol concentrations in the dominant than in the subordinate follicles. These results indicate that an increase in estradiol productivity of the selected dominant follicle occurred before an increase in the number of gonadotropin receptors.